Synaptic targeting of neuroligin is independent of neurexin and SAP90/PSD95 binding.
Synaptic cell adhesion and synaptogenesis are thought to involve the interaction of neuroligin, a postsynaptic transmembrane protein, with its presynaptic ligand neurexin. Neuroligin also interacts with SAP90/PSD95, a multidomain scaffolding protein thought to recruit proteins to postsynaptic sites. Using expression of GFP-tagged versions of neuroligin in cultured hippocampal neurons, we find that neuroligin is targeted to synapses via intracellular sequences distinct from its SAP90/PSD95 binding site. A neuroligin mutant lacking the intracellular domain fails to target to synapses. These data indicate that postsynaptic targeting of neuroligin does not rely on the scaffolding action of SAP90/PSD95 and is not induced by binding to presynaptic neurexin. Neuroligin is rather targeted to synapses via a postsynaptic mechanism, which may precede and be necessary for subsequent recruitment of neurexin and other neuroligin interactors such as SAP90/PSD95, suggesting a pivotal position for neuroligin in a putative hierarchy of interactions assembling or stabilizing synapses.